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Development Overview and Application Challenges of Permanent M agnet

Synchronous Traction System for Rail Transit

FENG Jiang-hua

(CSR Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: Permanent magnet synchronous motor (PMSM) traction system in rail transit has gradually entered into engineering and
commercialization application stage. Zhuzhou CSR Times Electric Co., Ltd. has achieved field trial of PMSM traction system on Shenyang
Metro in China firstly, which has a positive and profound significance for the innovation of China srail transit traction system technology. This
paper introduces the status of the domestic and internationa development of PMSM traction system in rail transit. The merits and application
characterigtics are introduced, and the application challenges are also presented, which provides a reference for the development of PMSM
traction system in rail transit.
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Fig.2 Total closed permanent magnet synchronous traction
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(a) Permanent magnet synchronous traction motor
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Fig.4 16000 series vehicle for Tokyo Metro and its PMSM
andtractioninverter
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1.2 [o-11] 1 Alston 120 kW AGV 720 kw

Siemens
Tab.1l Parameters of 120 kW PMSM for LRV and 720 KW

PMSM for AGV of Alston

6 Citadis AGV

1.6m 2.5m /r- mint 3600 4500
/kw 120 720

/kw 240 720

8 12

@ 380 mmx 420 mm @ 650 mmx 650 mm
/mm 525 650
/kg 285 730

8 Citadis

Fig.8 Citadis LRV equipped with permanent magnet
synchronous traction motor
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Fig.9 Permanent magnet synchronous traction motor for AGV
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Fig.7 Installation diagram of permanent magnet synchronous
traction motor for Siemens ICE3
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Fig-11 Mitrac permanent magnet synchronous traction motor
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Fig.12 INNVIA 300 monorail car equipped with PMSV traction system
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1.5 (a) Permanent magnet synchronous traction motor
Skoda
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b The vehicle equipped with PMSM traction system
for Shenyang Metro Line 2
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Fig-15 The vehicle equipped with PMSM traction system for

Shenyang Metro Line 2 and its permanent magnet synchronous
tractionmotor
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Fig.14 LRV with direct drive PMSM
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Fig.16 Sketch map of transmission mode with gear box
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Fig.17 Energy consumptiondistributiondiagram
ofurbanrail transit
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